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METHOD OF RENDERING A GRAPHICAL 
DISPLAY BASED ON USER’S SELECTION 

OF DISPLAY VARIABLES 

BACKGROUND OF THE INVENTION 

It is Well-knoWn in the art of automated process control to 
provide a process controller, such as a programmable logic 
controller or computer, for monitoring signals output by one 
or more sensors each con?gured to detect a process param 
eter and to provide to the controller a signal indicative 
thereof. The controller periodically records the signals out 
put by the sensors for subsequent retrieval and analysis. If 
the controller includes a display, one or more plots or traces 
of the signals output by one or more of the sensors can be 
generated on the display to provide a dynamic visual indi 
cation of the process parameters being sensed by the sensors 
having their outputs displayed on the traces displayed on the 
display. 
A problem With displaying traces corresponding to the 

output of sensors Which monitor parameters of a process is 
that the selection of the vertical aXis and the corresponding 
trace or traces to be displayed in connection thereWith can be 
time consuming. In addition, confusing combinations of 
trace selections may result in the display of one or more 
graphs having confusing combinations of magnitude and/or 
units of measure, such as temperature, pressure, pH, 
conductivity, etc. 

It is, therefore, an object of the present invention to 
provide a method of ordering the outputs of process sensors 
to be displayed on tWo or more graphs of a display as a 
function of a user selection of the sensor outputs to be 
displayed and the assignment of a unit of measure for each 
selected sensor and, more particularly, as a function of the 
number of sensor outputs per unit of measure. Still other 
objects of the invention Will become apparent to those of 
ordinary skill in the art upon reading and understanding the 
folloWing detailed description. 

SUMMARY OF THE INVENTION 

Accordingly, I have invented a method capable of dis 
playing outputs of a plurality of process sensors on tWo or 
more graphs of a visual display. The method includes 
selecting in a desired order a plurality of sensors having 
outputs that are to be displayed by traces of tWo or more 
graphs of a visual display. The plurality of sensors selected 
is greater than the plurality of traces that can be displayed by 
each graph alone. Aunit of measure is associated With each 
selected sensor and the sensors are grouped according to the 
units of measure. A ?rst aXis of a ?rst graph is associated 
With the unit of measure of a ?rst group of sensors, and 
outputs of the sensors of the ?rst group are associated With 
traces of the ?rst graph. A ?rst aXis of a second or greater 
number of graphs is associated With the unit of measure of 
a second or greater number of groups of sensors, and outputs 
of the sensors of the second or greater number of groups are 
associated With traces of the second or greater number of 
graphs. Traces associated With the outputs of the sensors are 
displayed on the ?rst graph and the second or greater number 
of graphs as needed. 

Preferably, each sensor in a group is ordered therein 
according to the order of its selection. 
When the number of sensors of a third group of sensors 

is less than or equal to a number of traces of the ?rst graph 
not associated With outputs of the sensors of the ?rst group 
of sensors, a second aXis of the ?rst graph is associated With 
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2 
the unit of measure associated With the third group of 
sensors. The outputs of the sensors of the third group are 
associated With traces of the ?rst graph not associated With 
outputs of the sensors of the ?rst group. When the number 
of sensors of a fourth group of sensors is less than or equal 
to the number of the traces of the second graph not associ 
ated With outputs of sensors of the second group of sensors, 
a second aXis of the second graph is associated With the unit 
of measure associated With the fourth group of sensors. The 
outputs of the sensors of the fourth group are associated With 
traces of the second graph not associated Without outputs of 
the sensors of the second group. 

When the number of sensors of the ?rst group of sensors 
eXceeds the number of traces that can be displayed on the 
?rst graph, a second aXis of the second graph is associated 
With the unit of measure of the ?rst group of sensors. The 
outputs of the sensors of the ?rst group are associated With 
traces of the second graph not associated With outputs of the 
sensors of the second group of sensors. 

Each grouping of sensors can include one or more sen 

sors. 

I have also invented a method of ordering and displaying 
the outputs of a plurality of process sensors on a plurality of 
time-based graphs displayed on a visual display. The method 
includes displaying on a visual display a ?rst graph Which is 
capable of displaying a ?rst plurality of traces and a second 
graph Which is capable of displaying a second plurality of 
traces. A list of sensors is generated and each sensor in the 
list is associated With a unit of measure that each sensor is 
con?gured to detect. The sensors in the list are grouped 
according to units of measure. A ?rst aXis of the ?rst graph 
is associated With the unit of measure of a ?rst group of 
sensors and a ?rst number of the ?rst plurality of traces are 
associated With a like number of sensors of the ?rst group of 
sensors. A ?rst aXis of the second graph is associated With 
the unit of measure of a second group of sensors and a ?rst 
number of the second plurality of traces is associated With a 
like number of sensors of the second group of sensors. 
Traces corresponding to the outputs of the associated sensors 
are displayed on the ?rst and second graphs. 
A second aXis of the ?rst graph is associated With the unit 

of measure of a third group of sensors. A second number of 
the ?rst plurality of traces is associated With a like number 
of sensors of the third group of sensors. Preferably, the sum 
of the ?rst number of the ?rst plurality of traces and the 
second number of the ?rst plurality of traces is less than or 
equal to the total of the ?rst plurality of traces. 
A second aXis of the second graph is associated With the 

unit of measure of a fourth group of sensors. A second 
number of the second plurality of traces is associated With a 
like number of sensors of the fourth group of sensors. 
Preferably, the sum of the ?rst number of the second 
plurality of traces and the second number of the second 
plurality of traces is less than or equal to the total of the 
second plurality of traces. 

I have also invented a method of plotting traces of data on 
tWo or more graphs, Wherein each trace is related to the 
output of a process sensor. The method includes generating 
a list of sensors and grouping the sensors according to a unit 
of measure each sensor is con?gured to detect. One aXis of 
a ?rst graph is associated With the unit of measure of a ?rst 
group of sensors and one aXis of a second graph is associated 
With the unit of measure of second group of sensors. Each 
sensor of the ?rst group is associated With the trace to be 
displayed on the ?rst graph and each sensor of the second 
group is associated With the trace to be displayed on the 
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second graph. The traces are displayed on the ?rst and 
second graphs, With each trace being related to the output of 
a sensor over time. 

I have also invented a method of displaying outputs of a 
plurality of process sensors on a visual display capable of 
visually displaying tWo or more graphs. The method 
includes selecting in a desired order a plurality of sensors 
having outputs that are capable of being displayed by traces 
of tWo or more graphs of a visual display, Where the plurality 
of sensors selected is greater than the plurality of traces that 
can be displayed by each graph alone. Aunit of measure is 
associated With each selected sensor and the sensors are 
grouped according to the units of measure. An aXis of one 
graph is associated With the unit of measure of one group of 
sensors and the outputs of the sensors of the one group of 
sensors are associated With traces of the one graph. An aXis 
of another graph is associated With the unit of measure of 
another group of sensors When the plurality of sensors is 
greater than the plurality of traces that can be displayed by 
the one graph and the outputs of the sensors are of the other 
group of sensors are associated With traces of the other 
graph. The traces associated With the outputs of the sensors 
on the graphs are displayed on the display. 

Lastly, I have invented a method of ordering and display 
ing the outputs of a plurality of process sensors on a plurality 
of time-based graphs displayed on a visual display. The 
method includes displaying on a visual display a plurality of 
graphs With each graph capable of displaying a plurality of 
traces. A list of sensors is generated and each sensor in the 
list is associated With a unit of measure each sensor is 
con?gured to detect. The sensors are grouped in the list 
according to units of measure. At least one aXis of each 
graph is associated With the unit of measure of a group of 
sensors. Anumber of the plurality of traces of each graph are 
associated With one or more outputs of a like number of 
sensors of a group of sensors. The traces corresponding to 
the outputs of the associated sensors are displayed on each 
of the plurality of graphs. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic draWing of a process control system 
having a process control device, for eXample, a computer, 
connected to receive input from a user input and one or more 
sensors and an output connected to a display for displaying 
thereon tWo or more graphs having traces that are associated 
With the outputs of the sensors over time; 

FIGS. 2a and 2b are diagrammatic draWings shoWing a 
?rst eXample in accordance With the present invention 
betWeen user input of sensor numbers and units of measure 
and the corresponding display output assignment of trace 
numbers and unit aXes; 

FIGS. 3a and 3b are diagrammatic draWings shoWing a 
second eXample in accordance With the present invention 
betWeen user input of sensor numbers and units of measure 
and the corresponding display output of trace numbers and 
unit aXes; 

FIGS. 4a and 4b are diagrammatic draWings shoWing a 
third eXample in accordance With the present invention 
betWeen user input of sensor numbers and units of measure 
and the corresponding display output of trace numbers and 
unit aXes; 

FIGS. 5a and 5b are diagrammatic draWings shoWing a 
fourth eXample in accordance With the present invention 
betWeen user input of sensor numbers and units of measure 
and the corresponding display output of trace numbers and 
unit aXes; 
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4 
FIGS. 6a and 6b are diagrammatic draWings shoWing a 

?fth eXample in accordance With the present invention 
betWeen user input of sensor numbers and units of measure 
and the corresponding display output of trace numbers and 
unit aXes; and 

FIGS. 7a and 7b are diagrammatic draWings shoWing a 
siXth eXample in accordance With the present invention 
betWeen user input of sensor numbers and units of measure 
and the corresponding display output of trace numbers and 
unit aXes. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

With reference to FIG. 1, a process control device 2, such 
as a programmable logic controller or a computer, is con 
nected to receive signals from sensors S1—S8 Which are 
con?gured to measure process parameters, such as 
temperature, pressure, pH, conductivity, etc., of a manufac 
turing process. Process control device 2 is connected to one 
or more control means (not shoWn) for controlling the 
manufacturing process in a manner knoWn in the art as a 
function of the signals output by sensors S1—S8. 

Process control device 2 has a display driver output 
connected to a display 4. Process control device 2 includes 
softWare that is utiliZed to control display 4 in a manner 
knoWn in the art to produce thereon tWo or more graphs. In 
FIG. 1, process control device 2 causes the display 4 to 
display a ?rst graph 6 and a second graph 8. First graph 6 
includes a horiZontal time aXis 10, a vertical unit aXis W on 
the left side of ?rst graph 6, and a vertical unit aXis X on the 
right side of ?rst graph 6. Second graph 8 includes a 
horiZontal time aXis 12, a vertical unit aXis Y on the left side 
of second graph 8, and a vertical unit aXis Z on the right side 
of second graph 8. 

Process control device 2 is con?gured to receive, via a 
user input 14, operator or user commands. One such set of 
commands includes the selection of a set of sensors, e.g., 
S1—S8, in a user selected order. In response to selecting the 
set of sensors S1—S8, process control device 2 produces on 
?rst graph 6, and/or second graph 8 a set of traces, e.g., 
traces T1—T8, corresponding to changes in the signals output 
by the set of sensors S1—S8, respectively, over time. In the 
prior art, the sensor output to be displayed by a trace on the 
?rst graph 6 or the second graph 8 is selected manually. A 
problem With such manual selection is that the softWare 
utiliZed to form the traces on each graph selects for the scale 
or unit of measure of the vertical aXis of each graph, the unit 
of measure having the largest magnitude. For example, if the 
unit of measure for a ?rst trace displayed on a graph has a 
magnitude of 106, e.g., conductivity, and the units of mea 
sure for remaining traces of the same graph have a magni 
tude on the order of 101, the horiZontal aXis of the graph 
Would be scaled to the magnitude of the ?rst trace. Variations 
of this ?rst trace over time Would appear on the graph as 
changes in the vertical position of the trace over time. To the 
contrary, hoWever, the traces other than the ?rst trace Would 
essentially appear as straight lines on or adjacent the hori 
Zontal time aXis of the graph. To overcome this problem, the 
present invention receives input regarding Which sensor 
output is to be plotted by process control device 2 as a trace 
on the ?rst graph 6 or second graph 8. In addition, process 
control device 2 also receives for each sensor information 
regarding the unit of measure, e.g., temperature, pressure, 
pH, conductivity, etc., detected by each selected sensor. FIG. 
2a shoWs an exemplary user input of sensor numbers and 
associated units of measure and the order in Which the sensor 
numbers are received in process control device 2. 
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With reference to FIG. 2b, and With continuing reference 
to FIGS. 1 and 2a, after receipt of the sensor numbers and 
the associated units of measure shoWn in FIG. 2a, process 
control device 2 arranges the sensors into groups 14, 16 and 
18 according to the unit of measure associated With each 
group. Next, process control device 2 orders the groups in 
descending order according to the number of sensors in each 
group. If tWo or more groups have the same number of 
sensors associated thereWith, these groups are ordered in 
descending order according to the units of measure associ 
ated With the order that the sensors Were received in process 
control device 2. In the eXample shoWn in FIGS. 2a and 2b, 
unit of measure B Was associated With sensor S3 before unit 
of measure C Was associated With sensor S4. Since sensor S3 
Was received by process control device 2 before sensor S4, 
group 16, associated With unit of measure B for sensors S3 
and S6, is listed in the descending order in FIG. 2b before 
group 18, associated With unit of measure C for sensors S4 
and S7. Next, process control device 2 causes the unit of 
measure A associated With group 14 to be assigned to unit 
aXis W of ?rst graph 6 and causes each sensor in group 14 
to be associated With a trace of ?rst graph 6. Preferably, the 
number of traces displayed on ?rst graph 6 is limited by 
process control device 2 to provide suf?cient spacing and 
resolution among the displayed traces. In FIG. 1, the ?rst 
graph 6 and the second graph 8 each display four traces. 
HoWever, this is not to be construed as limiting the present 
invention. In the eXample shoWn in FIGS. 2a and 2b, the 
output of sensors S1, S2, S5 and S8 are associated With 
traces T1, T2, T3 and T4, respectively, and unit of measure 
A of group 14 is associated With unit aXis W of ?rst graph 
6. Since traces T1—T4, i.e., all of the traces of ?rst graph 6, 
are associated With unit aXis W, unit aXis X of ?rst graph 6 
is not associated With a unit of measure received by process 
control device 2. 

With ongoing reference to FIG. 2b, sensors S3 and S6 are 
neXt associated With traces T5 and T6 and unit of measure 
B is associated With unit aXis Y of second graph 8. Similarly, 
sensors S4 and S7 are associated With trace numbers T7 and 
T8 and unit of measure C is associated With unit aXis Z of 
second graph 8. 

Once the foregoing assignment is complete, process con 
trol device 2 forms on ?rst graph 6 traces T1—T4 corre 
sponding to the output of sensors S1, S2, S5 and S8, 
respectively, With unit aXis W con?gured to display unit of 
measure A. Similarly, process control device 2 forms on 
second graph 8 traces T5—T8 corresponding to the output of 
sensors S3, S6, S4 and S7, respectively, With unit aXis Y 
con?gured to display unit of measure B and With unit aXis 
Z con?gured to display unit of measure C. 

Referring noW to FIGS. 3a and 3b, and With continuing 
reference to FIG. 1, in response to receiving the user input 
shoWn in FIG. 3a, process control device 2 organiZes the 
sensors into groups 20, 22 and 24 according to their respec 
tive units of measure and orders the groups in descending 
order according to the number of sensors associated With 
each group. The eXample shoWn in FIG. 3b is similar to the 
eXample shoWn in FIG. 2b, eXcept that the number of 
sensors associated With unit of measure C is listed ?rst in the 
descending order of groups because the number of sensors 
associated With unit of measure C is greater than the number 
of sensors associated With unit of measure A or unit of 
measure B. In the eXample shoWn in FIG. 3b, sensors S4, S5, 
S7 and S8 are associated With traces T1, T2, T3 and T4 of 
?rst graph 6 and unit of measure C is associated With unit 
aXis W of ?rst graph 6. Sensors S1 and S2 are associated 
With traces T5 and T6, respectively, of second graph 8 and 
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6 
unit of measure A is associated With unit aXis Y of second 
graph 8. Lastly, sensors S3 and S6 are associated With trace 
T7 and T8, respectively, of second graph 8 and unit of 
measure B is associated With unit aXis Z of second graph 8. 

With reference to FIGS. 4a and 4b, and With continuing 
reference to FIG. 1, in response to the user input shoWn in 
FIG. 4a, process control device 2 organiZes the sensors into 
groups 26, 28, 30 and 32 according to the unit of measure 
associated With each sensor. In addition, process control 
device 2 organiZes the groups in descending order according 
to the number of sensors associated With each group and, as 
necessary, according to the units of measure associated With 
the order that the sensors Were received by process control 
device 2. 

As shoWn in FIG. 4b, sensors S1, S3 and S8, i.e., the 
sensors associated With unit of measure A, are associated 
With traces T1, T2 and T3, respectively, and unit of measure 
Ais associated With unit aXis W of ?rst graph 6. Listed neXt 
in the descending order of groups is group 28 Which includes 
sensors S2 and S4, both associated With unit of measure C. 
Since the ?rst graph 6 can display only four traces, e.g., 
T1—T4; and since traces T1—T3 are already associated With 
sensors S1, S3 and S8, sensors S2 and S4 associated With 
unit of measure C cannot be displayed together on ?rst graph 
6. In accordance With the present invention, eXcept for a 
certain condition to be described hereinafter, process control 
device 2 avoids displaying tWo or more sensors associated 
With the same unit of measure on different graphs 6, 8. 
Accordingly, process control device 2 associates sensors S2 
and S4 With traces T5 and T6 of second graph 8 and causes 
unit of measure C to be associated With unit aXis Y 
Similarly, process control device 2 associates sensors S6 and 
S7 With traces T7 and T8 and causes unit of measure D to 
be associated With unit aXis Z. 

As discussed above, process control device 2 organiZes 
the user selected sensors into groups according to the unit of 
measure associated With each sensor and organiZes the 
groups in descending order according to the number of 
sensors associated With each group. FolloWing this 
organiZation, group 32 consisting of sensor S5 associated 
With unit of measure B is the ?nal group in the descending 
order of groups. In accordance With the present invention, 
hoWever, since trace T4 and unit aXis X of ?rst graph 6 are 
available, process control device 2 associates sensor S5 With 
trace T4 and causes unit of measure B to be associated With 
unit aXis X. 

Thus, as shoWn in FIGS. 4a and 4b, process control 
device 2 maintains groups of sensors associated With the 
same unit of measure together for display purposes and 
utiliZes the available traces T1—T8 of ?rst graph 6 and 
second graph 8 to maXimiZe the use of the unit aXes W, X, 
Y and Z. 

With reference to FIGS. 5a and 5b, and With continuing 
reference to FIG. 1, in response to the user input shoWn in 
FIG. 5a, process control device 2 organiZes the sensors into 
groups 34, 36, 38 and 40 according to the unit of measure 
associated With each sensor and organiZes the groups in 
descending order according to the number of sensors asso 
ciated With each group. In accordance With the present 
invention, groups having a large number of sensors associ 
ated thereWith are presumed to be more important than 
groups having a lesser number of sensors associated there 
With. Thus, as shoWn in FIG. 5b, process control device 2 
Will associate a group having a large number of sensors With 
traces of ?rst graph 6 and/or second graph 8, With each 
sensor associated With a unit of measure being associated 
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With a trace in the order in Which the sensor is listed in the 
group. Thus, for example, group 34 includes sensors S1, S4, 
S5, S6 and S8. Since ?rst graph 6 displays only traces 
T1—T4, sensors S1, S4, S5 and S6 are associated With traces 
T1—T4, respectively, and process control device 2 causes 
unit of measure A to be displayed on unit axis W. Moreover, 
process control device 2 causes sensor S8 to be associated 
With trace T5 of second graph 8 and causes unit of measure 
A to be displayed on unit axis Y. Since all of the traces 
T1—T4 of ?rst graph 6 are utiliZed, and since unit axis Y of 
second graph 8 is already utiliZed, only sensors associated 
With one additional unit of measure can be displayed. In the 
example shoWn in FIG. 5b, groups 36, 38 and 40 each have 
only one sensor and one unit of measure associated there 
With. Recall that the order of the sensors shoWn in FIG. 5b 
is based on the unit of measure associated With each sensor 
and the order the sensors Were received by process control 
device 2. If tWo or more groups have the same number of 
sensors associated With their respective units of measure, the 
order of these tWo or more groups in the descending order 
is based upon the order in Which the sensor associated With 
the unit of measure is received by process control device 2. 
In the example shoWn in FIGS. 5a and 5b, sensor S2 Was 
received by process controller device 2 before sensors S3 
and S7. Hence, in the descending order shoWn in FIG. 5b, 
sensor S2 appears after the sensors associated With unit of 
measure A, sensor S3 appears after sensor S2, and sensor S7 
appears after sensor S3. 

In the example shoWn in FIGS. 5a and 5b, sensor S2 is 
associated With trace T6 of second graph 8 and process 
control device 2 causes unit of measure B to be displayed on 
unit axis Z. Since all of the available traces T1—T4 of ?rst 
graph 6 are utiliZed, and since unit axes Y and Z of second 
graph 8 are associated With units of measure A and B, 
respectively, sensor S3 associated With unit of measure D 
and sensor S7 associated With unit of measure C cannot be 
displayed Without exceeding the maximum number of traces 
associated With ?rst graph 6 or Without having to have unit 
axis Y and/or unit axis Z be associated With more than one 
unit of measure. Hence, the present invention does not 
associate sensor S3 or sensor S7 With a trace, e.g., trace T7 
or T8. 

With reference to FIGS. 6a and 6b, in response to 
receiving the input shoWn in FIG. 6a, process control device 
2 organiZes the sensors into groups 42, 44 and 46 according 
to the unit of measure associated With each sensor and 
organiZes the groups in descending order in the manner 
described above. In the example shoWn in FIG. 6b, sensors 
S1, S3 and S4 associated With unit of measure A are 
associated With trace numbers T1, T2 and T3, respectively, 
and process control device 2 causes unit of measure A to be 
associated With unit axis W. In addition, sensors S2, S6 and 
S7 are associated With trace numbers T5, T6 and T7, 
respectively, and process control device 2 causes unit of 
measures B to be associated With unit axis Y. HoWever, 
sensors S5 and S8 associated With unit of measure C are not 
associated With a trace of ?rst graph 6 or second graph 8 
since doing so Would require separating the members of 
group 46 betWeen ?rst graph 6 and second graph 8, With 
each graph only displaying one trace associated With one 
sensor for unit of measure C. The method of the present 
invention can avoid separating members of a group betWeen 
?rst graph 6 and second graph 8 unless the number of 
sensors associated With the unit of measure is greater than 
the number of traces that can be displayed on ?rst graph 6 
or second graph 8, such as in the example shoWn in FIG. 5b. 

With reference to FIGS. 7a and 7b, in response to the user 
input shoWn in FIG. 7a, process control device 2 arranges 
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8 
the sensors into groups 48, 50, 52 and 54 according to the 
unit of measure associated With each group and organiZes 
the groups in descending order in the manner described 
above. In FIG. 7b, sensors S1, S7 and S8 are associated With 
trace numbers T1, T2 and T3, respectively, and process 
control device 2 causes unit of measures B to be associated 
With unit axis W of ?rst graph 6. Similarly, sensors S2, S4 
and S5 are associated With traces T5, T6 and T7, 
respectively, of second graph 8 and process control device 2 
causes unit of measure B to be associated With unit axis Y 
Since sensors S3 and S6 are exclusively associated With 
units of measure C and D, respectively, and since traces T4 
and T8 in ?rst and second graphs 6 and 8 are still available, 
process control device 2 associates sensors S3 and S6 With 
traces T4 and T8 and associates units of measure C and D 
With unit axes X and Z, respectively. Unlike the example 
shoWn in FIG. 6b, the example shoWn in FIG. 7b can make 
full use of the display capacity of ?rst graph 6 and second 
graph 8 because ?rst graph 6 and second graph 8 have 
available a suf?cient number of traces for association With 
the sensors associated With each unit of measure. 

Once the association of sensor numbers and their corre 
sponding units of measure to traces of graphs 6, 8 and their 
corresponding unit axes is complete, process control device 
2 causes traces related to the output of corresponding 
sensors to be displayed on ?rst graph 6 and/or second graph 
8 of display 4. 

While described above in connection With user selection 
of sensors S1—S8, the number of sensors and the user 
selection of all or part of the available sensors for display by 
traces of ?rst graph 6 and/or second graph 8 of display 4 is 
not to be construed as limiting the invention. 

Moreover, although the invention is described in terms of 
a method of generating traces on tWo graphs, it should be 
appreciated that traces can be generated on more than tWo 
graphs and displayed depending on the units of measure 
selected and the number of sensors. Speci?cally, in the 
example shoWn in FIGS. 5a and 5b, process control device 
2 can associate sensor S3 With a trace of a third graph (not 
shoWn) and can cause unit of measure D to be displayed on 
a ?rst unit axis of the third graph. Moreover, sensor S7 can 
be associated With another trace of the third graph and unit 
of measure C can be associated With another unit axis of the 
third graph. Furthermore, in the examples shoWn in FIGS. 
6a and 6b, process control device 2 associates sensors S5 
and S8 With traces of a third graph and causes unit of 
measure C to be displayed on a unit axis of the third graph. 

Furthermore, it should be appreciated that although the 
invention is described in terms of a method of generating 
traces on tWo graphs, in the instance Where there is only tWo 
groups of sensors and the total number of sensors in both 
groups is less than or equal to the number of traces available 
on a graph, the method of the present invention is capable of 
displaying the outputs of the sensors on one graph. 
The invention has been described With reference to the 

preferred embodiment. Obvious modi?cations and alter 
ations Will occur to others upon reading and understanding 
the preceding detailed description. It is intended that the 
invention be construed as including all such modi?cations 
and alterations insofar as they come Within the scope of 
appended claims or the equivalents thereof. 

I claim: 
1. Amethod of displaying outputs of a plurality of process 

sensors on a visual display capable of visually displaying 
tWo or more graphs, the method comprising the steps of: 

(a) selecting in a desired order a plurality of sensors 
having outputs that are capable of being displayed by 
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traces of tWo or more graphs of a visual display, Where 
the plurality of sensors selected is greater than the 
plurality of traces that can be displayed by each graph 
alone; 

(b) associating a unit of measure With each selected 
sensor; 

(c) grouping the sensors according to the units of mea 
sure; 

(d) associating an aXis of one graph With the unit of 
measure of one group of sensors; 

(e) associating outputs of the sensors of the one group of 
sensors With traces of the one graph; 

(f) associating an aXis of another graph With the unit of 
measure of another group of sensors; 

(g) associating outputs of the sensors of the other group of 
sensors With traces of the other graph; and 

(h) displaying traces associated With the outputs of the 
sensors on the graphs With respect to time. 

2. Arnethod of displaying outputs of a plurality of process 
sensors on tWo or more graphs of a visual display, the 
method comprising the steps of: 

(a) selecting in a desired order a plurality of sensors 
having outputs that are to be displayed by traces of tWo 
or more graphs of a visual display, With the plurality of 
sensors selected being greater than the plurality of 
traces that can be displayed by each graph alone; 

(b) associating a unit of measure With each selected 
sensor; 

(c) grouping the sensors according to the units of mea 
sure; 

(d) associating a ?rst aXis of a ?rst graph With the unit of 
measure of a ?rst group of sensors; 

(e) associating outputs of the sensors of the ?rst group of 
sensors With traces of the ?rst graph; 

(f) associating a ?rst aXis of a second graph With the unit 
of measure of a second group of sensors; 

(g) associating outputs of the sensors of the second group 
of sensors With traces of the second graph; and 

(h) displaying traces associated With the outputs of the 
sensors on the ?rst and second graphs With respect to 
time. 

3. The method as set forth in claim 2, Wherein in step (c), 
each sensor in a group is ordered therein according to the 
order it Was selected in step (a). 

4. The method as set forth in claim 2, further including the 
steps of: 
When the number of sensors of a third group of sensors is 

less than or equal to the number of traces of the ?rst 
graph not associated With outputs of the sensors of the 
?rst group of sensors, associating a second aXis of the 
?rst graph With the unit of measure associated With the 
third group of sensors; and 

associating outputs of the sensors of the third group of 
sensors With traces of the ?rst graph not associated With 
outputs of the sensors of the ?rst group of sensors. 

5. The method as set forth in claim 4, further including the 
steps of: 
When the number of sensors of a fourth group of sensors 

is less than or equal to the number of traces of the 
second graph not associated With outputs of the sensors 
of the second group of sensors, associating a second 
aXis of the second graph With the unit of measure 
associated With the fourth group of sensors; and 

associating outputs of the sensors of the fourth group of 
sensors With traces of the second graph not associated 
With outputs of the sensors of the second group of 
sensors. 
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6. The method as set forth in claim 2, further including the 

steps of: 
When the number of sensors of a third group of sensors is 

less than or equal to the number of traces of the second 
graph not associated With outputs of the sensors of the 
second group of sensors, associating a second aXis of 
the second graph With the unit of measure associated 
With the third group of sensors; and 

associating outputs of the sensors of the third group With 
traces of the second graph not associated With the 
outputs of the sensors of the second group. 

7. The method as set forth in claim 2, further including the 
steps of: 
When the number of sensors of the ?rst group of sensors 

exceeds the number of traces that can be displayed on 
the ?rst graph, associating a second aXis of the second 
graph With the unit of measure of the ?rst group of 
sensors; and 

associating outputs of the sensors of the ?rst group of 
sensors With traces of the second graph not associated 
With outputs of the sensors of the second group of 
sensors. 

8. The method as set forth in claim 7, Wherein the number 
of traces of the second graph associated With outputs of the 
sensors of the second group of sensors is less than or equal 
to a difference betWeen a total number of traces display 
able on the second graph and (ii) the number of traces of the 
second graph associated With outputs of the sensors of the 
?rst group of sensors. 

9. The method as set forth in claim 2, Wherein each 
grouping of sensors includes at least one sensor. 

10. Arnethod of ordering and displaying the outputs of a 
plurality of process sensors on a plurality of time-based 
graphs displayed on a visual display, the method comprising 
the steps of: 

(a) displaying on a visual display a plurality of graphs 
With each graph capable of displaying a plurality of 
traces; 

(b) generating a list of sensors, Where the number of 
sensors generated is greater than the plurality of traces 
displayable by each graph alone; 

(c) associating With each sensor in the list a unit of 
measure each sensor is con?gured to detect; 

(d) grouping the sensors in the list according to units of 
measure; 

(e) associating at least one aXis of each graph With the unit 
of measure of a group of sensors; 

(f) associating a number of the plurality of traces of each 
graph With a like number of sensors of a group of 

sensors; and 
(g) displaying on each of the plurality of graphs With 

respect to time, the traces corresponding to the outputs 
of the associated sensors. 

11. A method of ordering and displaying the outputs of a 
plurality of process sensors on a plurality of tirne-based 
graphs displayed on a visual display, the method comprising 
the steps of: 

(a) displaying on a visual display a ?rst graph and a 
second graph, With the ?rst graph and the second graph 
capable of displaying a ?rst plurality of traces and a 
second plurality of traces, respectively; 

(b) generating a list of sensors, Where the number of 
sensors generated is greater than the plurality of traces 
displayable by each graph alone; 

(c) associating With each sensor in the list a unit of 
measure each sensor is con?gured to detect; 
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(d) grouping the sensors in the list according to units of 
measure; 

(e) associating a ?rst aXis of the ?rst graph With the unit 
of measure of a ?rst group of sensors; 

(f) associating a ?rst number of the ?rst plurality of traces 
With a like number of sensors of the ?rst group of 

sensors; 

(g) associating a ?rst aXis of the second graph With the 
unit of measure of a second group of sensors; 

(h) associating a second number of the second plurality of 
traces With a like number of sensors of the second 
group of sensors; and 

(i) displaying on the ?rst and second graphs With respect 
to time, traces corresponding to the outputs of the 
associated sensors. 

12. The method as set forth in claim 11, Wherein in step 
(d) each sensor in a group of sensors is listed therein 
according to the order it Was listed in the list of sensors. 

13. The method as set forth in claim 11, further including 
the steps of: 

associating a second aXis of the ?rst graph With the unit 
of measure of a third group of sensors; and 

associating a second number of the ?rst plurality of traces 
With a like number of sensors of the third group of 
sensors. 

14. The method as set forth in claim 13, Wherein the sum 
of the ?rst number of the ?rst plurality of traces and the 
second number of the ?rst plurality of traces equals the total 
of the ?rst plurality of traces. 

15. The method as set forth in claim 13, further including 
the steps of: 

associating a second aXis of the second graph With the unit 
of measure of a fourth group of sensors; and 

associating a second number of the second plurality of 
traces With a like number of sensors of the fourth group 
of sensors. 

16. The method as set forth in claim 15, Wherein the sum 
of the ?rst number of the second plurality of traces and the 
second number of the second plurality of traces equals the 
total of the second plurality of traces. 

17. The method as set forth in claim 11, further including 
the steps of: 

associating a second aXis of the second graph With the unit 
of measure of a third group of sensors; and 

associating a second number of the second plurality of 
traces With a like number of sensors of the third group 
of sensors. 

18. The method as set forth in claim 11, Wherein each 
grouping of sensors includes at least one sensor. 
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19. A method of plotting traces of data on tWo or more 

graphs, Wherein each trace is related to the output of a 
process sensor, the method comprising the steps of: 

(a) generating a list of sensors, Where the number of 
sensors generated is greater than a number of traces 
displayable on each graph alone; 

(b) grouping the sensors according to a unit of measure 
each sensor is con?gured to detect; 

(c) associating one aXis of a ?rst graph With the unit of 
measure of a ?rst group of sensors; 

(d) associating each sensor of the ?rst group With a trace 
to be displayed on the ?rst graph; 

(e) associating one aXis of a second graph With the unit of 
measure of a second group of sensors; 

(f) associating each sensor of the second group With a 
trace to be displayed on the second graph; and 

(g) displaying traces on the ?rst and second graphs, 
Wherein each trace is related to the output of a sensor 
over time. 

20. The method as set forth in claim 19, further including 
the step of associating a unit of measure With each sensor in 
the list, With the associated unit of measure for each sensor 
in the list corresponding to the unit of measure it is con?g 
ured to detect. 

21. The method as set forth in claim 19, further including 
the steps of: 

associating another aXis of the ?rst graph or the second 
graph With the unit of measure of a third group of 

sensors; and 

associating each sensor of the third group With a trace 
produced on the ?rst graph or a trace produced on the 
second graph that is not already associated With a 
sensor of the ?rst group or a sensor of the second group, 

respectively. 
22. The method as set forth in claim 19, further including 

the steps of: 
When the number of sensors of the ?rst group of sensors 

exceeds the number of traces that can be displayed on 
the ?rst graph, associating a second aXis of the second 
graph With the unit of measure of the ?rst group of 
sensors; and 

associating outputs of the sensors of the ?rst group of 
sensors With traces of the second graph not associated 
With outputs of the sensors of the second group of 
sensors. 


